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velocity, as may be the case, eastward, or, for that matter, along any other course (the principle is general), might differ in direction over the surface of the earth, that is, as seen from the surface of the earth, by almost any angle from 0° to 180°, as determined by the values of their north-south and east-west components, and yet, with reference to each other, have exactly opposite directions—be flowing beside and past each other at. the same level. In this case they would tend to develop swirls along their more or less vertical interface, of the nature of miniature secondary cyclones, after the fashion of the greater cyclones along any polar "front." In either case, that is, whether convection were of the squall-line type, or started by a swirl like a miniature cyclone, the heat liberated by the incident condensation would increase the convection and consequent spin. This spin, in turn, would drag in the air from lower and lower levels until the surface of the earth was reached. Furthermore, since the rotation of the earth requires the southerly wind to lie east of the northerly, this spin has always to be counter-clockwise in the Northern Hemisphere and clockwise in the southern.
Where the two streams, cyclonic and anticyclonic, are drawn together, presumably at or about the cloud level, the velocity of the whirling wind tends to follow the law of the conservation of areas, or to be inversely proportional to the radius of curvature. At lower levels, however, where the spin is the result of a drag from above, the decrease of velocity with increase of radius appears to be much more rapid. Indeed the path of destruction shows so little shading off that generally it is described as being sharply defined, a condition that proves the wind velocity to drop off exceedingly rapidly with increase of distance beyond this boundary.
A familiar detail of the tornado is its pendent, funnel-shaped cloud, caused, as is well known, by the dynamical or expansional cooling of the air under the decreased pressure within the vortex. This decrease of pressure causes houses, in a measure, to burst open as the tornado passes over them. However, it is not very great, probably of the order of one-tenth of an atmosphere, as is readily computed from the spin of the vortex and the rapid decrease of velocity beyond the path of destruction.
But the pressure inside the vortex tube is less than that on the outside, and how that difference can persist—why the tube does not quickly fill and the rotation dissipate in eddy turbulence—needs to be explained. Of course the whirling wall furnishes a dynamical partition across which air cannot flow into the low pressure space; but the tornado funnel is not a closed vortex with a whirling partition shielding every point. It is openended, above all the time, and below, also, at first. Assume, then, a spin in the free air. Its axis will be roughly vertical, since the air feeding it necessarily flows in, approximately, horizontally. The upward push on the ascending air above the center of the whirl will be partially, but not wholly, balanced by the decreases of pressure, beneath it and

